Alloxan inhibition of a Ca2+- and calmodulin-dependent protein kinase activity in pancreatic islets.
Alloxan was found to inhibit a Ca2+- and calmodulin-dependent protein kinase recently identified in pancreatic islets. This effect of alloxan may be specifically related to the inhibitory action of alloxan on insulin secretion from islets since: 1) in islet-cell subcellular fractions, alloxan at micromolar concentrations irreversibly inhibits the Ca2+- and calmodulin-dependent protein kinase activity; 2) pretreatment of intact islets with alloxan at concentrations that inhibit insulin secretion similarly inhibits the protein kinase activity; and 3) alloxan inhibition of both insulin secretion and protein kinase activity in intact islets can be prevented by D-glucose. This inhibition by alloxan appears to be a direct effect on the enzyme since alloxan treatment of either the islet homogenate or the microsomal fraction enriched in protein kinase activity inhibited the kinase activity with similar concentration dependence. These results suggest that alloxan-induced inhibition of a Ca2+- and calmodulin-dependent protein kinase may represent a critical inhibitory site which mediates alloxan-induced inhibition of insulin secretion.